Introduction

53
Technological and social changes have significantly influenced the way we socialize, travel, 54 work and spend our leisure time, and this has resulted in substantial proportions of the day spent 55 in sedentary pursuits (i.e. sitting) (11). Sedentary behavior has recently been defined as "any 56 waking behavior characterized by an energy expenditure of ≤1.5 METs while in a sitting or 57 reclining posture" (p 540) (27) . It refers to too much sitting rather than too little physical activity. including an increased risk of type 2 diabetes (3, 31), metabolic syndrome (12), cancer (3, 21), 61 obesity (7) and all-cause and CVD mortality (3, 31). These associations have been shown to be at 62 least partially independent of moderate-to-vigorous physical activity (MVPA). Recent reviews 63 have noted that there is an inverse association between some sedentary behaviors (mostly TV 64 viewing or screen time) and leisure-time physical activity in adults (22, 26) , providing evidence 65 for time displacement (where opportunities for physical activity are replaced by sedentary 66 pursuits). Furthermore, using isotemporal substitution modelling, replacing sitting with standing, 67 walking and/or MVPA has been shown to reduce the risk of all-cause mortality (28). Conversely 68 the amount of light-intensity activity accumulated, for example during non-exercise related 69 standing activities, has been linked to improved metabolic health, independent of MVPA (17).
71
Adults typically spend time sitting in three domains: the workplace, during leisure time (e.g. at 72 home such as in front of a television) and for transport (8). Many adults in the UK are employed 73 within sedentary occupations such as office work, and the majority of office workers' time is 74 spent in sitting activities (10, 19) . A recent study has shown that office workers typically sit for 75 4 >10 hours/day, with over half of their total daily sitting time occurring in the workplace (10).
76
The workplace, therefore, represents a promising environment in which to undertake 77 interventions to reduce sitting time.
79
The incorporation of sit-to-stand workstations may be an effective strategy for reducing sitting at 80 work. Limited evidence has been published to date on the utility of sit-to-stand workstations 81 although studies are now emerging (1, 6, 18, 24, 29 sample of office workers exposed to sit-to-stand desks in the workplace.
91
Methods
92
Participants
93
A convenience sample of office workers from a range of administrative departments (including: 94 engineering, finance, facilities and health sciences) from a UK university who had primarily 95 desk-based jobs and the capacity to include a sit-to-stand workstation on their desk were 96 recruited. Participants with the following conditions were excluded from the study: physical 97 condition or illness which prevented full participation in the study, inability to communicate in 
Familiarization visit and screening
103
Potential participants were invited to the laboratory at least 2 weeks before the main trial for a 104 familiarization visit. During this visit, participants were screened for inclusion/exclusion into the 105 study using a standard health screening tool. Following successful screening, eligible participants 106 were shown the sit-to-stand workstation, ActiGraph and activPAL assessment devices and 107 provided with an opportunity to try the workstation, familiarize themselves with the 108 measurement devices and ask questions about the study protocol. During this visit,
109
anthropometric measures were taken which included height (measured using a portable 110 stadiometer, Seca UK), waist circumference (measured mid-way between the lower rib margin 111 and the iliac crest using anthropometry tape), and body weight and composition (measured using A two week monitoring period was initially chosen at baseline to examine any reactivity 144 occurring in response to the measurement protocol (9) . As no significant differences in any 145 behavior measured occurred between these two weeks (data not shown), the data were averaged 146 across weeks, and seven-day monitoring periods were applied during the follow-up periods.
147
Participants were asked to complete an activity monitor log book over each monitoring period 
Data processing and analysis
163
As with any accelerometer worn on the hip, the ActiGraph is not capable of detecting sitting time The number of minutes that participants spent sitting, standing and stepping during waking hours
175
(based on participants log book entries) were obtained for each working day. To enable the 176 examination of the influence of the sit-to-stand desks on behavior during working and non-177 working hours, sitting, standing and stepping time were extracted for working and non-working 178 hours (based on provided diary logs) from the daily weekday data. To account for differences in 179 activPAL wear times between each segment of the day (working/non-working hours) and 180 between the baseline and follow-up assessments, the proportions of wear time spent sitting, 181 standing and stepping were calculated for each participant during each measurement period.
182
These data were used in the analyses as opposed to the absolute minute data. 
Results
209
Forty male and female office workers age 18 -65 years completed the study, representing a 210 100% retention and compliance rate. Participant characteristics are displayed in Table 1 . Table 2) .
225
During non-working hours, compared to baseline, the proportion of time spent sitting 226 significantly increased at 6-weeks and 3-months follow-up while the proportion of time spent 227 stepping significantly decreased at 1-week, 6-weeks and 3-months follow-up (p<0.01). No 228 differences were seen in standing time during non-working hours (Table 2) . (Table 3) . 
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